




Henry Bourne is Professor of
Cellular and Molecular
Pharmacology and Medicine at
the University of California, San
Francisco (UCSF). For many years
his research focused on trimeric G
proteins and G protein coupled
receptors. Five years ago, he
turned to studying the ‘compass’
used by blood cells to interpret
gradients of chemical attractants
and migrate to sites where they
are needed to defend the host. He
has been elected to membership
in the American Academy of Arts
and Sciences and the National
Academy of Sciences, USA.
What turned you on to biology in
the first place? Feckless youth,
free-floating ambition and
astonishing luck. I was first a
newspaper reporter, destined to
write novels and become famous.
Finding I had nothing much to say,
I turned by default to medicine.
Seven years of medical training
kindled faint sparks of curiosity
about human biology, but I planned
a career stamping out disease. The
threat of service in the Vietnam war
nudged me to seek a job at the
National Institutes of Health.
Lacking previous research
experience, I trudged through
frustrating and inconclusive
experiments, mostly learning what
not to do. After this disappointing
experience, I unaccountably
decided to migrate to California
and take a fling at becoming a
clinical investigator. Adopting the
well-worn strategy of applying
other people’s findings to human
tissues, I measured cyclic AMP
(cAMP), then a sexy second
messenger, in human leukocytes.
Naturally, amines and
prostaglandins elevated leukocyte
cAMP and turned off some
inflammatory responses. At the
ripe age of 32 I had stumbled into a
career in science, but I still thought
the purpose of an experiment was
to demonstrate something I
already knew — indeed, that you
should not even do an experiment
if you didn’t know how it would
come out! Now it seems incredible
that I really thought this way, but I
did have company.
What happened then? Another
amazing stroke of luck: I met
Gordon Tomkins, Professor of
Biochemistry, on the UCSF
commuter bus. Although I knew
Gordon only for three years,
almost 30 years ago, I owe him all
the fun and excitement of my life in
science. At the time we met, his
lab had selected somatic cells for
mutations that conferred
resistance to killing by cAMP, and
mine was then the only lab west of
the Mississippi interested in
measuring cAMP. For me our
experiments were the beginning of
a long effort to understand how
receptors and trimeric G proteins
work. More important, Gordon
taught me the two essential
ingredients of good science:
imagination and delighted
surprise. He once inserted into a
paper a phrase I found almost
shocking: “We imagined that . . . .”
Experiments whose outcomes you
could not be sure of beforehand
now were not just permissible, but
in fact preferred. First imagine an
exciting explanation; then design a
critical experiment. We all live for
the unmistakable thrill, a sort of
‘click’ in the mind, triggered by
discovery. Sometimes, sadly, the
click comes before the
experiment, and the actual result
proves the idea was wrong. When
the click proves unjustified,
Gordon taught, the necessary
response is not grief, but delight:
now you can stop worrying about
that idea and can move on to the
next. I have tried to emulate
Gordon ever since. Though I find it
hard to feel delight when a good
idea crashes and burns, I have had
almost as much fun as Gordon did,
and a life full of surprises. 
Do you have a favorite paper?
Not strictly a paper, but rather a
book chapter. Specifically,
chapter 20 in Charles Darwin’s
The Voyage of the Beagle. A
masterpiece of scientific
inference, it presents Darwin’s
crystal-clear explanation for the
genesis of coral atolls, an
explanation not proved until the
mid-twentieth century. 
What do you consider your
biggest mistake? Failure to learn
hard-core biochemistry, especially
how to purify and handle proteins.
This kept me from even trying to
do the experiments that allowed
others to discover the first trimeric
G protein. Worse, I didn’t learn
from that early experience, and
even now I am sometimes stymied
by problems that are best tackled
by biochemical reconstitution,
rather than by genetic or structural
inference. 
What is your greatest ambition
in research? After a couple of
decades working on hormone
action, I turned five years ago to a
field I knew little about:
chemotaxis of blood neutrophils.
These cells crawl accurately up
amazingly shallow gradients of
chemoattractants. Before I enter
the nursing home I’d like to
understand the compass that
makes this possible.
What is your favorite
conference? Now I find myself
marveling at the enormous energy
expended by my colleagues in
traveling to meetings. Years ago,
however, I needed conferences in
my field to learn what was going
on, and was so flattered by any
invitation to speak that I never
turned one down. My rules now
are simple: a small conference can
often be fun, if the topic lies
outside my field, but close enough
that I know at least some of the
vocabulary; other conferences are
obligations to be paid or (if I dare)
to be turned down.
What advice would you offer to
someone starting a career in
biology? Learn math and
chemistry first. (So do not follow
my example.) At least in molecular
and cell biology, most of the easy
questions — those amenable to
observation, straightforward
manipulation of cells and
organisms, plus a substantial dose
of genetic inference — have been
solved. Many of the most exciting
questions now arise from the
immense complexity of biology —
signaling networks, evolution (of
molecules, cells, organisms or
populations), development, wiring
of the nervous system, ecology
and the environment, etc. It is
almost impossible even to ask
many of these questions clearly
without understanding statistics
and computational approaches.
And these problems require ever-
sharper experimental tools, many
of which will come from exploiting
highly specific chemical reactions
and interactions. 
What are the main challenges
you see for the biomedical
science community? We are
tackling more genomes, ever more
protein–protein interactions, and
more complex cell behaviors and
developmental programs. In the
process we find ourselves needing
larger research groups, bigger
microscopes, more powerful mass
spectrometry, more gene arrays,
faster throughput in solving crystal
structures, etc. In this way the
increasing pace of biological
discovery is slowly changing the
social network of biomedical
research. I hope we can preserve
and strengthen the cottage-
industry laboratory, with a single PI
supervising students and postdocs,
which still works admirably for
solving many questions. But the old
model simply will not
accommodate the new biology that
is emerging everywhere. We need
to devise new career paths and
administrative structures to
motivate investigators and reward
cooperative research among
individual labs and larger research
groups. A second challenge is the
increasing role of industry and
commerce, relative to government,
in funding and motivating research
in academic labs. These changes
stem in large part from profound
changes in the personal, political,
and economic values of first-world
societies — changes I find
alarming. In different ways, both
challenges threaten the tradition of
individuality in science, which has
effectively fostered creativity and
new discoveries for more than two
centuries. A scary prospect. I do
hope, however, that these fears are
unnecessary symptoms of
senescent nostalgia. After all,
human curiosity and creativity are
hardy perennials.
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Bubble speak
It is not surprising that we know
quite a lot about the biology of
the Atlantic and Pacific herring,
given their commercial and
ecological importance, but new
work suggests we may have
missed something: their ability
to produce sounds. That they
can hear is well documented but
the new work suggests that fast
pulses of sound emitted by the
fish may help individuals remain
within shoals.
Ben Wilson, Robert Batty and
Lawrence M. Gill at universities
in British Columbia, Canada and
at a laboratory in Oban in
Scotland (published in the
Proceedings of the Royal
Society B, online), have carried
out studies on captured wild
juveniles from the Pacific and
Atlantic held in tanks onshore.
They found that the fish can
produce a burst or pulses of
sound lasting between 0.6 and
7.6 seconds, which occurred
mostly at night. 
Video studies showed that the
sounds were associated with the
expulsion of bubbles from the
anal duct region. They also found
that sound production increased
per individual with the number of
other fish they were swimming
with, suggesting the sounds
have some social function
between the individuals. And the
prevalence of night-time events,
when herring are more loosely
associated and lack visual cues,
adds to the possibility of a social
function.
The bubbles could result from
gas emitted from the gut or
swimbladder possibly as a
result of gulping air at the
surface. The researchers
prevented fish in one
experiment from reaching the
surface of the tank but there
was no difference in subsequent
sound production.
The sounds were also of an
unusual frequency with most of
energy more than 2kHz, an
energy range which is above the
range of most predatory fishes.
But it is still within the detection
range of marine mammals so it
would not be beyond the
detection of all potential
predators.
If this research does indeed
reveal that sound acts as a
means of communication
between these fish, it adds to
the growing concern about
underwater noise pollution, a
subject recently in the news
concerning the continuing
disorientation and grounding
amongst whales and other
marine organisms, known to
have a sophisticated use of
sound communications.
Bubble and squeak: Rapid bursts of sounds emitted by individuals within a shoal
of herrings by the apparent release of bubbles from the anal duct region may func-
tion as a communication system in these species. (Photo: Oxford Scientific Films.)
